Arginine pretreatment enhances circulating endothelial progenitor cell population and attenuates inflammatory response in high-fat diet-induced obese mice with limb ischemia.
Obesity is a global health problem with an up-regulated inflammatory reaction. Obesity-induced endothelial progenitor cells (EPCs) dysfunction is associated with vascular complications that may contribute to critical limb ischemia. Arginine (Arg) is an amino acid with immune-modulatory property and has been found to promote EPCs mobilization in disease conditions. Thus in the present investigation, we hypothesized that arginine given to a murine model of diet-induced obesity would increase circulating EPCs and mitigate the inflammatory reactions in response to limb ischemia. Mice were divided into normal group (NC), high-fat group (HC), and high-fat Arg group (HA). Mice in the HC group were fed with a diet containing 60% energy as fat for 8 weeks, while HA group were initially fed with the same high-fat diet for 4 weeks and later shifted to a high-fat diet enriched with 2% Arg for the remaining 4 weeks. Then mice in the HC and HA groups underwent ischemic operations and were euthanized at either day 1 or day 7 after limb ischemia. The results showed that, compared to the ischemic HC group, the ischemic HA group had higher circulating EPCs at day 1 post-ischemia and higher muscle stromal cell-derived factor-1 and interleukin (IL)-10 mRNA expressions at day 7 after ischemia. In contrast, plasma leptin concentration and expressions of IL-1β and tumor necrosis factor-α mRNAs by adipocytes were down-regulated. These findings suggest that obese mice treated with Arg-containing high-fat diet enhanced circulating EPCs percentage and attenuated inflammatory reaction in response to limb ischemia.